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EDWARD

EDW artificial intelligence assistant

EUROPEAN

OATAWAREHOUSE
Counterparties
Data Requests
My Portfolio

Email Preferences

Logoff

JUNE 2024

You:
select all different brands and models where the model is like a %E-Berlingo% order by most frequent entries
descending

Edward:
SQL Code

SELECT [Brand_Manfucturer], [Model], COUNT(*) AS Frequency
M [esma].Auto_Loans_Latest
WHERE [Model] LIKE '%E-Berlingo%
UP BY [Brand_Manfucturer], [Model]
BY Frequency D

This SQL query will select all different brands and models from the Auto_Loans_Latest table in the esma schema
where the model is like 'E-Berlingo'. The LIKE operator is used to search for a specified pattern in a column. Here,
the "%’ symbol is a wildcard character that represents zero, one, or multiple characters. The query will group the
results by brand and model and count the frequency of each combination. The results are then ordered in

descending order by the frequency count.

Brand_Manfucturer Frequency

Edward Data Model:

el Resitomns

Use only the latest snapshot

Data Fields Available

Deal Information

Deal Name, EDCode, SeclD, ISINs
Data Owner, Vintage, Asset Class & Country
PCD, IPD, Submission Dates

Loan Fields

Identifiers (Loan , Borrower)

Account Status, Curr.Bal, Orig. Bal
Arrears, Default Amounts
Employment, Income, Product Type
Origination, Maturity, Term, Int. Rate
Brand, Model, Regn Year, New/Used
Any other ESMA Field
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EDWARD

EDW artificial intelligence assistant

EUROPEAN ) tentifier. Deal N , .
DATAWAREHOUSE o

‘= Deals [ Edward Data Model:
- 2= You: Deals Resi Loans
m= Counterparties . L X X
select all different brands and models where the model is like a %E-Berlingo% order by most frequent entries Use only the latest snapshot
descending
Data Fields Available
e0  Edward: Deal Information
"™ Data Requests Deal Name, EDCode, SeclD, ISINs
SQL Code Data Owner, Vintage, Asset Class & Country
= My Paortfolio PCD, IPD, Submission Dates
SELECT [Brand_Manfucturer], [Model], N Frequency L Field
- ; [esma].Auto Loans Latest Oalj‘l. el
e Email Preferences HERE [Model] LIKE '%E-Berling Identifiers (Loan , Borrower)
7 (e e R re ], [t Account Status, Curr.Bal, Orig. Bal
<] Logoff ) ¥ Frequency D Arrears, Default Amounts

Employment, Income, Product Type

Origination, Maturity, Term, Int. Rate
Brand, Madel, Regn Year, New/Used
Any other ESMA Field

This SQL query will select all different brands and models from the Auto_Loans_Latest table in the esma schema
where the model is like 'E-Berlingo'. The LIKE operator is used to search for a specified pattern in a column. Here,
the ‘%’ symbol is a wildcard character that represents zero, one, or multiple characters. The query will group the
results by brand and model and count the frequency of each combination. The results are then ordered in
descending order by the frequency count.

Brand_Manfucturer Model Frequency
| FITDACK £ Darlimmn 2 |
What insights are you looking for from EDW data sets?
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EDWARD

EDW artificial intelligence assistant

Result

Brand_Manfucturer Maodel Frequency
CITROEN E-Berlingo 22

Citroen E-BERLINGDO 50 KWH M SHIME PACK 3

Citroen E-BERLINGO FULL ELECTRIC 3

CITROEM e-Berlingo PKW 2

Citroen e-Berlingo Van 2

Citroen E-BERLINGO XL CLUB 1

Citroen E-BERLINGO M EL 1

CITROEN E-Berlingo Multispace 1
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EDWARD

EDW artificial intelligence assistant

EUROPEAN
DATAWAREHOUSE

Counterparties

"W Data Requests

& My Portfolio
B4 Email Preferences
<] Logoff

JUNE 2024
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126522153847

You:
What is the average income of a volkswagen golf owner? Ignore incomes in excess of 1000000

Edward:

SQL Code

SELECT AVG(NULLIF([Prmry_Income], ©)) AS Avg_Income

F [esma].Auto_Loans_Latest

WHERE [Model] LIKE
AND [Brand Manfucturer] LIKE
AND [Prmry Income] <= 1

This query calculates the average primary income of Volkswagen Golf owners, excluding those with incomes
exceeding 1,000,000. The NULLIF function is used to avoid division by zero errors. The LIKE operator is used to filter

for the model and brand manufacturer.

Result o,

Avg Income

27625.1506

What insights are you looking for from EDW data sets?

Edward can produce incorrect SQL. so please v

Edward Data Model:

Deals Resi Loans

Use anly the latest snapshot

Data Fields Available

Deal Information
Deal Name, EDCode, SecID, ISINs
Data Owner, Vintage, Asset Class & Country
PCD, IPD, Submission Dates

Loan Fields
Identifiers (Loan , Borrower)
Account Status, Curr.Bal, Orig. Bal
Arrears, Default Amounts
Employment, Income, Product Type
Origination, Maturity, Term, Int. Rate
Brand, Model, Regn Year, New/Used
Any other ESMA Field
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RESEARCH SECTION

Our own publications, plus third-party research: https://eurodw.eu/knowledge/research/

EUROPEAN
DATAWAREHOUSE

RESEARCH
TIMELY RESEARCH AND INSIGHT

https://eurodw.eu/knowledge/magazine//
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LIST OF RESEARCH PUBLICATIONS

Our own publications, plus third-party research:

INVENTORY OF EDW-RELLTED PUBLICATIONS

MEDIA LIBRARY

| VIDEOS

| CORPORATE INFORMATION AND PUBLICATIONS

https://eurodw.eu/about-us/media-library/
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EUROPEAN

DATAWAREHOUSE

BLOG

Short articles on current topics:

REVISITING “THE BABEL TOWER OF EPC RATINGS”: UPDATED THRESHOLDS ACROSS EUROPE

In 2020, European DataWarehouse (EDW) published “The Babel Tower of Energy Performance and
Certificate Ratings in Europe”. This article contained a table comparing the Energy Performance
Certificate (EPC) rating thresholds across various countries and discussed EPC databases in Europe.

Exhibit 1: A Comparison of Yarious EPC Thresholds Acress European Countries
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BLOG

Revisiting “The Babel Tower of EPC Ratings”
https://eurodw.eu/revisiting-the-bahel-tower-of-epc-ratings-updated-thresholds-across-europe/

o, - — own - - - o —— - e J—
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BLOG

Revisiting “The Babel Tower of EPC Ratings”
https://eurodw.eu/revisiting-the-bahel-tower-of-epc-ratings-updated-thresholds-across-europe/
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ENERGY PERFORMANCE CERTIFICATES (AUTO)

Auto
No. of loans reporting a valid EPC (cumulative)

25,000,000 25%
20,000,000 20%
15,000,000 15%
10,000,000 | | | ‘ 10%

5,000,000 I 2%

oA dddddddinnnn

I PP FFd I IS I

T Ny AN R AN AN, AN NS R - R - A AN N
AR A AN A ¥
D S S L S S S S S

mmm No. of loans with a valid EPC R Total No. of loans =14 of Auto Loans/Leases with an EPC (RHS)
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ENERGY PERFORMANCE CERTIFICATES (RMB)

Mortgages
No. of loans reporting a valid EPC
6,000,000 25.0%
5,000,000 20.0%
4,000,000
15.0%
3,000,000
2,000,000 10.0%
1,000,000 I I I I I I 2.0%
_ - [ | . l I I I I 0‘0%
,\;df \:& hgd'? h{o‘?‘ (vd‘? fv& rﬁ’ r1;0‘3‘ O ﬁd" ,Hd.‘-’ ‘Ho‘?‘ Nd" u&
AN A AN A A L A N U S

DM S S S MU S S S S S L S

m No. of loans with a valid EPC = Total No. of loans =04 of Mortgages with an EPC (RHS)
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HAS ENERGY EFFICIENCY BECOME CREDIT
RELEVANT?
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EPC VS LOAN PERFORMANCE

We observe some correlation hetween mortgage performance and energy performance

Cumulative Delinquencies by EPC (France - Mortgages)
As % of Original Balance, Months after Origination

3.5%
3.0%
2.5%
2.0%
1.5%
1.0%

0.5% __"'.__-____—-"_ — __.__._-—-—-'"-_.—_

0.0%

12 34567 8 91011121314151617 1819 2021 22 23 24 25 26 37 28 29 30 31 32 33 34 35 306 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

=—EPCA EPCE EPCC EPCD EPCE =—=EPCF =—=EPCG

Cumulative Delinquencies by EPC (Netherlands - Mortgages)
As % of Original Balance, Months after Origination

2.5%
2.0%

1.5%

1.0%

0.5% 4 —_—

e

0.0% o
-1 234567 8 9 1011121314151617 1819 2021 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 406 47 48 49 50 531 52 53 54 55 56 57 58 39 60

——EPCA EPCB EPCC EPCD EPCE =—EPCF —EPCG
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RESEARCH ON THIS TOPIC

In particular

- Billio et al.; Energy Efficiency and the Probability of Mortgage Default: The Dutch Case
« Use EDW data
« Find some correlation between EPC and loan performance
« EPC brings useful extra info., is relevant

» QGuin et al.: Risk differentials between green and brown assets?
« Using a UK granular sample
« Find that EPC are related to loan performance
« EPCis also a relevant predictor of performance

« DBRS: Residential EPCs versus Credit Relevance
« Also find some correlation between EPC and loan performance
« Can be explained by other variables

JUNE 2024 21
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https://dbrs.morningstar.com/research/421101/residential-epcs-versus-credit-relevance

EUROPEAN

DATAWAREHOUSE

EPC INCLUDED IN MORTGAGE PRICING (WOONNU)

Discount based on your energy label

View our current interest rates and the sustainability discount below by clicking on one of the houses below. Select the house that indicates the energy label of your house, And if
desired, choose interest-only as a mortgage type and NHG at the top right of the table.

Your energy label:

Interest-only

Fixed interest period NHG up ko 60% * up to B0% * up ko 90% * up to 100% * Higher than 100% *
1year 4.09% 4.21% 4.28% 4.41% 4.55% 4.68%
Syears 3.56% 3.83% 3.93% 4.03% 4.08% 4.23%
10 years 3.68% 416% 4.26% 4.36% 4.41% 4.60%
15 years 4.25% 417% 4.27% 4.34% 4.47% 4.68%
20 years 4.31% 4.21% 4.30% 4.41% 4.50% 474%
30 years 4.40% 4.42% 4.47% 4.57% 4.69% 5.02%

Source: https://woonnu.nl/actuele-rentestanden/
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ORIGINAL LOAN-TO-VALUE VS EPC

In particular
« OLTVis a known predictor of performance:

» EPC-A has the highest % of 100% OLTV in FR
» E,F, GinFR have indeed the highest OLTV and worst performance
» EPCB, C, D have less high LTVs and perform better than mortgages with EPCE, F, G
> It only explains up to a point; EPC-A has worse performance than EPC-E, F, G, although it has a
higher OLTV
» No clear rank ordering in the NL case
OLTV and EPCs (FR) OLTV and EPCs (NL)
lm%llll.llm%-------
80% 80%
60% 60%
40% 40%
20% 20%
o Hm H H E = = - 0% l I I . . I I
EPCA EPCB EPCC EPCD EPCE EPCF EPCG EPCB EPCC EPCD EPCE EPCF EPCG
B LTV LESSTHAN 50 m LTV 50-60 LTV 60-70 B LTV LESSTHAN 50 m LTV 50-60 LTV 60-70
LTV 70-80 LTV 80-90 LTV 90-100 LTV 70-80 LTV 80-90 LTV 90-100
BLTV 100-120 BLTV 120-150 BLTV 100-120 BLTV 120-150
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LOAN TO INCOME VS EPC

« Loan to Income Multiple is another key predictor of performance:
» It does not look like the worse Loan-to-Income multiples are more frequent for the worst EPC

> No pattern in the NL case
» Rather the opposite in the case of France

Loan to Income Ratio (France) Loan to Income Ratio (Netherlands)

“ ®m E W N EEE

100% — — — — — — —

80% 80%
60% 60%
40% 40%
N - . . . . . . l
o | - | - - || 0%
EPCA EPCB EPCC EPCD EPCE EPCF EPCG EPCA EPCB EPCC EPCD EPCE EPCF EPCG
M Lessthan 1 Between 1and 2 Between 2 and 3 Between 3 and 4 mlessthan 1 Between 1 and 2 Between 2 and 3 Between 3 and 4
Between 4 and 5 Between 5 and 6 ® Between 6 and 7 m More than 7 Between 4 and 5 Between 5 and 6 B Between 6 and 7 W More than 7
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DEBT SERVICING RATIO VS EPC

« Instalment-to-income multiple is another key predictor of performance:

» No strong correlation between lower Loan-to-Income (LTI) multiples and poorer EPC Ratings
» No specific pattern in the NL case
» Rather the opposite in the case of France
» LTI for EPC-G was no riskier than EPC-B mortgages in France
Debt Service to Income (Netherlands)
Debt Service to Income (France)
100%
100% 90%
90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% o
EEEEE E B B

EPCB EPCC EPCD EPCE EPCF EPCG EPCB EPCC EPCD EPCE EPCF EPCG

®lessthan10% m10%to20% = 20%1030%  30%to40% © 40%1050% & More than 50% B Lessthan 10% = 10% to 20%  20% t0 30%  30% to 40% = 40% to 50% = More than 50%
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EMPLOYMENT TYPE

« Employment type may play a role
» Employee private sectors (EMRS): more of them in EPCs E and F in NL
» More pensioners (PNNR) in EPC-A, B, Cin NL
» No specific pattern in the FR case, higher proportion of public sector employees in France

Employment Type vs EPC (France) Employment Type vs EPC (Netherlands)

100% 100%

90%

80% 80%

70%

60% 60%

50%

40% 40%

30%

20% 20%

S EERERR

0% 0% O T s O OO OO OO
EPCA EPCB EPCC EPCD EPCE EPCF EPCG EPCA EPCB EPCC EPCD EPCE EPCF EPCG

M Public. Sec. Private Sec. Legal. Ent. Pens. Self. Emp. = Unemp. . .
W Public. Sec. ™ Private Sec. ' Legal. Ent.

Pens. Self. Emp. Unemp.
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INCOME EFFECT (1)

« People with high incomes are more likely to buy efficient properties

» Clearin the Netherlands as in France

Wealthier Housholds Tend to Buy Efficient
Properties (FR)

“ ® ®EREEEBE
80%
70%
60%
50%
40%

30%

e 1B
e n B

ox M

LESS 20k - 30k 30k - 40k 40k - 50k 50k - 70k 70k - 100k -
THAN 100k 200k
20000
B EPCA ®EPCB EPCC  EPCD EPCE W EPCF BWEPCG
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200k+

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Wealthier Housholds Tend to Buy Efficient
Properties (NL)

LESS 20k - 30k 30k - 40k 40k - 50k 50k - 70k 70k - 100k - 200k+
THAN 100k 200k
20000
B EPCA ®EPCB EPCC  EPCD EPCE W EPCF BWEPCG
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INCOME EFFECT (2)

« Andindeed,

» More than 50% of EPC-A properties are bought by buyers with income > EUR50,000 in France vs 25%

of EPCG

> Incomes less than 40k account for 29% of EPCA in France and 57% of EPCG

» Relationship is less clear in NL

Wealthier Housholds Tend to Buy Efficient
Properties (FR)

100% - = - =
.
80% I .

60%
40%
20%

0% || [ || || - [ -

EPCA EPCB EPCC EPCD EPCE EPCF EPCG

m LESS THAN 20000 m 20k - 30k 30k - 40k 40k - 50k
50k - 70k m 70k - 100k m 100k - 200k 200k+
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100%

80%

60%

40%

20%

0%

Wealthier Housholds Tend to Buy Efficient
Properties (NL)

EPCA EPCB EPCC EPCD EPCE EPCF EPCG
B LESS THAN 20000 = 20k - 30k 30k - 40k 40k - 50k
50k - 70k 70k - 100k B 100k - 200k 200k+
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CUMULATIVE DELINQUENCIES BY INCOME FOR A GIVEN EPC

Does income explain performance?

« We set an EPC category and look at delinquencies for various income levels...
« For a given EPC, we look at cumulative delinquencies by income category
Income seems to matter a lot in France, less in the Netherlands

In France:
« In all cases, lower income categories have higher delinquencies at all EPC levels
« When the EPC is A, the difference is small.
« When the EPCis D, E, F, G, cumulative delinquencies are twice as high for the lower
income category compared with the higher income category.
« The lower income categories are more likely to experience delinquency, and the
difference is greater for lower EPCs.

In the Netherlands:

« Income seems to matter a lot less as cumulative delinquencies are very close across
Income ranges.
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and energy performance

Cumulative Delinquencies by Income Categories for EPCA in France
As % of Original Balance, Months after Origination

2.5%

2.0%
1.5%
1.0%
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Cumulative Delinquencies by Income Categories for EPC B or C in France
As % of Original Balance, Months after Origination
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and energy performance

Cumulative Delinquencies by Income Categories for EPC D or E in France
As % of Original Balance, Months after Origination

2.5%

2.0%
1.5%
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0.0% '
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Cumulative Delinquencies by Income Categories for EPC F or G in France
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and energy performance

Cumulative Delinquencies by Income Categories for EPC A in The Netherlands
As % of Original Balance, Months after Origination
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—10k to 40k 40k to 80k —80k or more
Cumulative Delinquencies by Income Categories for EPC B or C in The Netherlands
As % of Original Balance, Months after Origination
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and energy performance

Cumulative Delinquencies by Income Categories for EPC D or E in The Netherlands
As % of Original Balance, Months after Origination
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Cumulative Delinquencies by Income Categories for EPC F or G in The Netherlands
As % of Original Balance, Months after Origination
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CUMULATIVE DELINQUENCIES BY EPC FOR A GIVEN INCOME

Does EPC explain performance?
« We set an income category and look at delinquencies per EPC for various income levels...

* In France:
« For Incomes less than 80,000 per year:
« Fand G categories perform worse, D and E perform better and B and C perform
best; but A performs worse than D or E...
« In the highest income category, performance is worst for EPC-A, undifferentiated
for the other categories.

 In the Netherlands:

« Income seems to matter a lot less as cumulative delinquencies are very close across
income ranges.
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and Energy Performance

Cumulative Delinquencies by EPC for Incomes €10,000 to €40,000 per year in France
As % of Original Balance, Months after Origination
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and Energy Performance

Cumulative Delinquencies by EPC for Incomes €80,000 and more per year in France
As % of Original Balance, Months after Origination
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and Energy Performance

Cumulative Delinquencies by EPC for Incomes €10,000to €40,000 per year in the Netherlands
As % of Original Balance, Months after Origination
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Cumulative Delinquencies by EPC for Incomes €40,000 to €80,000 per year in the Netherlands
As % of Original Balance, Months after Origination
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INCOME VS LOAN PERFORMANCE, TAKING EPC INTO ACCOUNT...

We observe some correlation hetween mortgage performance and Energy Performance

Cumulative Delinquencies by EPC for Incomes €80,000 and More per year in the Netherlands
As % of QOriginal Balance, Months after Origination
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Mandatory since 15t May 2024
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2 Major changes:
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Mandatory since 15t May 2024 o _
O, L
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2 Major changes:

1. Car weight x Absolute Thresholds on CO, emissions! Q

2. NEDC X WLTP cycle (V]

JUNE 2024 *NEDC (New European Driving Cycle) was replaced by WLTP (Worldwide Harmonised Light Vehicles Test Procedure) after September 2018
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Mandatory since 15t May 2024

— - W

fros

2 Major changes:
1. Car weight x Absolute Thresholds on C0, emissions!

v
2. NEDC X WLTP cycle (V]

o
A VN“.

4. Die §§ 3a und 4 werden wie folgt gefasst:
.§ 3a

Zuweisung zu einer CO;-Klasse

(1) Der Hersteller muss neue Personenkraftwagen entsprechend der Hohe der kombinierten CO;-
Emissionen einer der nachfolgend bestimmten CO;-Klassen zuweisen:

Wert der kombinierten CO,-Emissionen
(in Gramm CO5 je Kilometer)

A 0

1 bis 95
96 bis 115
116 bis 135
136 bis 155
156 bis 175
G 176 und mehr

CO,-Klasse

Mmoo m

Fir extern aufladbare Hybridelektrofahrzeuge ist die CO;-Klasse jeweils auf der Grundlage des Werts der
gewichtet kombinierten CO,-Emissionen und auf der Grundlage des Werts der kombinierten CO,-Emissionen
anzugeben; letztere Angabe ist zu benennen als ,bei entladener Batterie”.

(2) MaRgeblich fir die Zuweisung eines individuellen Personenkraftwagens zu einer CO;-Klasse ist der Wert
der CO,-Emissionen, der sich aus der Ubereinstimmungsbescheinigung dieses Personenkraftwagens ergibt.

JUNE 2024 *NEDC (New European Driving Cycle) was replaced by WLTP (Worldwide Harmonised Light Vehicles Test Procedure) after September 2018
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Mandatory since 15t May 2024

—— LGS
Lo

2 Major changes:
1. Car weight x Absolute Thresholds on C0, emissions!

v
2. NEDC X WLTP cycle (V]

4. Die §§ 3a und 4 werden wie folgt gefasst:
% Thresholds in France!

Zuweisung zu einer CO;-Klasse

(1) Der Hersteller muss neue Personenkraftwagen entsprechend der Hohe der kombinierten CO;-
Emissionen einer der nachfolgend bestimmten CO;-Klassen zuweisen:

CO.-Klasse Wert der kombinierten CO,-Emissionen Les sept niveaux d'émission de
& (in Gramm CO5 je Kilometer)
A 0 De A a G, du vert au rouge, les niveaux d'émissifn de carbone d'un véhicule
B 1 bis 95 pour pour 100 kilométres parcourus, sont dgfinis de cette facon :
o] 96 bis 115 . -
+ niveau A : pour les véhicules dont les émissions de CO2 sont inférieures ou
D 116 bis 135 égales & 100 g/km
E 136 bis 155 + niveau B : pour les véhicules dont les émissions de CO2 varient de 101 &
- 120 g/km
F 156 bis 175 + niveau C: pour les véhicules dont les émissions de CO2 varient de 121 & 140
G 176 und mehr g/km
* niveau D : pour les véhicules dont les émissions de CO2 varient de 141 a
Fir extern aufladbare Hybridelektrofahrzeuge ist die CO;-Klasse jeweils auf der Grundlage des Werts der 160 g/km
gewichtet kombinierten CO,-Emissionen und auf der Grundlage des Werts der kombinierten CO,-Emissionen + niveau E: pour les véhicules dont les émissions de CO2 varient de 161 4 200
anzugeben; letztere Angabe ist zu benennen als ,bei entladener Batterie”. g/km
(2) MaRgeblich fiir die Zuweisung eines individuellen Personenkraftwagens zu einer COx-Klasse ist der Wert + niveau F : pour les véhicules dont les émissions de CO2 varient de 201 4 250
der CO,-Emissionen, der sich aus der Ubereinstimmungsbescheinigung dieses Personenkraftwagens ergibt. grkm

niveau G : pour les vehicules dont les émissions de CO2 sont supérieures a

égales a 250 g/km

JUNE 2024 *NEDC (New European Driving Cycle) was replaced by WLTP (Worldwide Harmonised Light Vehicles Test Procedure) after September 2018
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Its impact on EPCs assigned to common cars v

FIAT 500

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% -

2%

FIAT 500 FIAT 500
DE - OLD FR

m C or Better m D or worse
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Its impact on EPCs assigned to common cars

FIAT 500 LAND ROVER SUV

100% - 2%
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% -
FIAT 500 FIAT 500 LAND ROVER  LAND ROVER
DE - OLD FR DE - OLD FR
m C or Better m D or worse
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Its impact on EPCs assigned to common cars

FIAT 500 LAND ROVER SUV

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% -
FIAT 500 FIAT 5llll FIAT 500 LAND ROVER LAND ROVER LAND ROVER
DE - OLD DE - NEW* DE - OLD DE -NEW*
m C or Better m D or worse

* Based on new thresholds on estimated CO2 emissions
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

WLTP emissions values are on average 20% more than NEDC emissions for the same car!

Avg % difference between WLTP and NEDC emissions by Fuel Type
WLTP emissions value compared to NEDC 25% 2%

: : 20% 19%
increases the most for Diesel cars 15%
15%
WLTP and NEDC standard emissions values 10%
are closest for Hybrid cars 3% %
0% ——
Hybrid Natural Gas Petrol Diesel

-5%

JUNE 2024 *EDW calculations using EEA data for new cars registered in Germany where both NEDC and WLTP emissions were provided
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

WLTP emissions values are on average 20% more than NEDC emissions for the same car!

Avg % difference between WLTP and NEDC emissions by Fuel Type

* WLTP emissions value compared to NEDC 95% Uh
. 19%
increases the most for Diesel cars 20% 15%
15%
 WLTP and NEDC standard emissions values 10%
are closest for Hybrid cars 3% %
0% ——
Hybrid Natural Gas Petrol Diesel

-5%

Number of cars grouped by Avg % difference hetween WLTP and NEDC

emissions
i i 4,000,000 3,626,388
 The Percentage difference in the 2 sets of 3,500,000
emissions for passenger cars can vary 3,000,000
2,500,000
reatl

9 y 2,000,000 | AT2327 1,677,021

1,500,000

1000000 g 911
o 115,570

less than 5% 5% to 15% 15% to 25% 25% to 35% 35% or more

JUNE 2024 *EDW calculations using EEA data for new cars registered in Germany where both NEDC and WLTP emissions were provided
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Linkedin Poll

How does the Mercedes-Benz E 220 d (2016-2020 model, 2L
engine) rate under the updated Passenger Car Energy Consumption
Labeling Ordinance?

The author can see how you vote. Learn more
A 0%
B-C 50%
D-E 35%
F-G 15%

20 votes « Poll closed « Remove vote

JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Linkedin Poll

How does the Mercedes-Benz E 220 d (2016-2020 model, 2L
engine) rate under the updated Passenger Car Energy Consumption
Labeling Ordinance?

The author can see how you vote. Learn more
A 0%
B-C 50%
D-E @ 35%
F-G 15%

Our estimates show that if the
new methodology was applied to
the famously reliable car often
used as a taxi in Germany and

20 votes « Poll closed « Remove vote

previously rated A, would now
be either D or E

JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Average estimated CO02 emissions for 2M+ EPCs available for German cars at EDW

Estimated C02 emissions
(WLTP standard in g/km)

135.4

154.4

162.6

1M.7

198.7

c
D 169.0
E

264.6

Source: EDW calculations
JUNE 2024 51
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

Average estimated CO02 emissions for 2M+ EPCs available for German cars at EDW

Estimated C02 emissions Excluding Electric
(WLTP standard in g/km) cars

135.4 -_— 150.1

154.4

162.6

1M.7

198.7

c
D 169.0
E

264.6

Source: EDW calculations
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Average estimated CO02 emissions for 2M+ EPCs available for German cars at EDW

Estimated C02 emissions Excluding Electric
(WLTP standard in g/km) cars

135.4 -_— 150.1

1 5ll-.ll- 4. Die §§ 3a und 4 werden wie folgt gefasst:
.8 3a

Zuweisung zu einer CO;-Klasse

162.6 (1) Der Hersteller muss neue Personenkraftwagen entsprechend der Hohe der kombinierten COg-
Emissionen einer der nachfolgend bestimmten CO,-Klassen zuweisen:

Wert der kombinierten CO5-Emissionen
COz-Klasse (in Gramm CO, je Kilometer)

c
D 169.0 A 0
E

1 bis 85
96 bis 115
116 bis 135
136 bis 155
156 bis 175

198.7 G 176 und mehr

Fir extern aufladbare Hybridelektrofahrzeuge ist die CO.-Klasse jeweils auf der Grundlage des Werts der
gewichtet kombinierten COz-Emissionen und auf der Grundlage des Werts der kombinierten CO,-Emissionen
26‘& 6 anzugeben; letztere Angabe ist zu benennen als bei entladener Batterie”.

1M.7

M m o|o|m

(2) MaBgeblich fur die Zuweisung eines individuellen Personenkraftwagens zu einer CO,-Klasse ist der Wert
der CO,-Emissionen, der sich aus der Ubereinstimmungsbescheinigung dieses Personenkraftwagens ergibt.

Source: EDW calculations
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If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

- 38.4% 5.0%
- 39.4% 3.6%

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

- 38.4% 5.0%
- 39.4% 3.6%

C 13.3% 2.3%

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

- 38.4% 5.0%
- 39.4% 3.6%

C 13.3% 2.3%

D 5.9% 16.6%

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

- 38.4% 5.0%
- 39.4% 3.6%

C 13.3% 2.3%

D 5.9% 16.6%

E 1.5% 33.0%

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

- 38.4% 5.0%
- 39.4% 3.6%

C 13.3% 2.3%
D 5.9% 16.6%
E 1.5% 33.0%

- 0.6% 19.2%

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

38.4% 5.0%

39.4% 3.6%

13.3% 2.3%

1.5% 33.0%

0.6% 19.2%

1.1% 20.3%

C
D 5.9% 16.6%
E

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

- 38.4% 5.0% 1o
90%

- 39.4% 3.6% 80%
70%

Distribution of EPCs of cars in German Auto ABS Portfolios

C 13.3% 2.3% 60%
50%
D 5.9% 16.6% 40%
30%
E 1.6% 33.0% 20%

10%

- 0.6% 19.2% 0%
old methodology new methodology
- 1.1% 20.3% mAtoC mDtoG

Source: EDW calculations
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

If 2M+ German car EPCs available at EDW were converted to EPCs according to the new methodology

OLD EPC NEW EPC

Distribution of EPCs of cars in German Auto ABS Portfolios

100%
90%
80%
70%

13.3% 2.3% 60%
50%

C
D 5.9% 16.6% 40%
E

38.4% 5.0%

39.4% 3.6%

30%

1.6% 33.0% 20%
10%
0.6% 19.2% 0%
old methodology new methodology
1.1% 20.3% mAtoC mDtoG

* 0ld methodology - About 90% of cars in German Auto ABS are rated C or bhetter!

* New methodology - About 90% of cars in German Auto ABS would be rated D or worse!

Source: EDW calculations
JUNE 2024
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

New EPC Label assigned to New cars in Germany by Year of Car Registration

100%

90““ I I I
80%
70%
60%

=

=

=

50%
40%

30%

15%
13%
20% I I Th
1% 18%
10% 19%
0% — — — —_— I

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

mA mB =C D ~E mF m6

Source: EDW calculations using EEA data
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AMBITIOUS NEW CO, LABELING ORDINANCE FOR CARS IN GERMANY

New EPC Label assigned to New cars in Germany by Year of Car Registration

100%

90““ I I I
80%
70%
60%

=

=

=

50%
40%

30%

15%
13%
20% I I Th
1% 18%
10% 19%
0% — — — —_— I

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

mA mB =C D ~E mF m6

51% of 2010 cars would be rated G according to the latest standards

Down from 15% in 2022, just 7% of 2023 cars would be rated B (possible impact of reduced subsidies for Hybrids)

Source: EDW calculations using EEA data
JUNE 2024
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DRIVING THE FUTURE: EUROPEAN GREEN AUTO SECURITISATION WORKSHOP

12th Nov at DBRS - Neue Mainzer Str. 75, 60311 Frankfurt am Main (2pm to 6pm)

After the successful workshop last year, we are organising our second workshop together with Leibniz Institute for Financial
Research (SAFE)
Confirmed Speakers from the industry include:

* European Environment Agency
* European Commission

* Banque de France

e True Sale Initiative

* DBRS

* Hyundai Capital Bank

* MUFG Bank

e Baker McKenzie

SAVE THE DATE: 12th NOV‘2024
More details will be shared closer to the event date

JUNE 2024
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PROXY DATA TO COMPLY WITH STS REQUIREMENTS

We can help your organisation comply with relevant performance requirements for substantially similar exposures

If you are a new issuer with less than 5 years of historical data, we have:
* loan level data from 1800+ ABS deals

* Spanning 10+ years of time series (2013 till Present)

» across 10+ countries

e all major asset classes
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Our proxy data format has been accepted by major STS verification agents
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PROXY DATA PROCESS

5 Stage process designed for data set optimisation

Initial Communication

ED and the client identify and
discuss any extraordinary
characteristics of the desired pool to
be securitised. For instance:

+ Origination years

* Occupancy type

* Interest rate type

* Guarantee type etc.

Result: Proxy Data

JUNE 2024

»

Deals Selection

ED selects a list of deals based on:

+ completeness of data

*  results of data quality checks

+ the pool characteristics
discussed

The list of deals is then shared, and
modified based on client feedback

Final Performance Dataset

The final performance dataset

includes static Default/Loss and

dynamic Arrears information

+ Static pools are based on the
year of securitisation

+ Since each portfolio to be
securitised has a unique set of
characteristics, ED applies
principles of good judgement
while being transparent

»

EUROPEAN

DATAWAREHOUSE

Proxy Loans Selection

A subset of the underlying loans
(based on the characteristics
portfolio to be securitised) from the
selected deals are taken as proxy
loans. Their historical performance
data is compiled

edcode deal name| vintage|
RMBSXX12345678912XXXX1) ABC 2014| 2014
RMBSXX12345678912XXXX1 | XYZ 2014 | 2014
RMBSXX12345678912XXXX1| ABC 2015| 2015
RMBSXX12345678%12XXXX1| XVZ 2015 | 2015
RMBSXX12345678912XXXX1| ABC 2016 | 2016
RMBSXX12345678%12XXXX1| XVZ 2016 | 2016
RMBSXX12345678912XXXX1| ABC 2017] 2017
RMBSXX12345678912XXXX1| XVZ 2017 | 2017
RMBSXX12345678912XXXX1| ABC 2018| 2018
RMBSXX12345678912XXXX1| XYZ 2018 | 2018
RMBSXX12345678912XXXX1| ABC 2019] 2019
RMBSXX12345678912XXXX1) XYZ 2019 | 2019

@

Adjustments to the data

Dataset from each selected deal is
scrutinised further for quality

Any idiosyncratic reporting
practices in a deal are adjusted to
one standard.

Any outlying results are
investigated and discussed with the
relevant ED analyst
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PROXY LOANS SELECTION AND ADJUSTMENTS TO THE DATA

Prior to merging datasets from different deals, each dataset is
scrutinised further for data quality. Examples include:

Loan Identifier changes

Duplicate data

Dropped loans

Decimal point issues
Any idiosyncratic reporting practices of a unique deal are adjusted.
Examples include:

Default definition

Reporting of Months in Arrears

Reporting of Inactive loans

Any out of the ordinary results are investigated and discussed with the
relevant Deal Analyst (e.g. high repurchases, zero defaults etc.)

Investor Reports and other transaction documentation is referred to for
reconciliation

If needed, complementing statistics are included as part of the final
performance dataset

JUNE 2024

Proxy Data Loan Selection Subset Sample

edcode

vintage

RMBSXX12345678912XXXX1

ABC 2014

2014

RMBSXX12345678912XXXX1

XYZ12014

2014

RMBSXX12345678912XXXX1

ABC 2015

2015

RMBSXX12345678912XXXX1

XYZ1 2015

2015

RMBSXX12345678912XXXX1

ABC 2016

2014

RMBSXX12345678912XXXX1

XYZ 2016

2016

RMBSXX12345678912XXXX1

ABC 2017

2017

RMBSXX12345678912XXXX1

XYZ 2017

2017

RMBSXX12345678912XXXX1

ABC 2018

2018

RMBSXX12345678912XXXX1

XYZ2018

2018

RMBSXX12345678912XXXX1

ABC 2019

2019

RMBSXX12345678912XXXX1

XYZ2019

2019
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RESULT: FINAL PROXY DATA SAMPLE

AutoSave (3 Dynamic Arrears and Static Default-Loss Data - Read-Only - Excel 2 Search
File Home Insert Page Layout Formulas Data Review VI;E‘W Help Acrobat
MO E T — = | =
g AutcSave (@ on) 3~ O Search
Workbook Vie File Home Insert Page Layout Formulas Data Review Vl;ew Help Acrobat
|
o7 - @ @ AutoSave (@ off) L3 Dynamic Arrears and Static Default-Loss Data - Read-Only - Excel
A B Mormal PageB.realc Page
Preview  Layo File Home Insert Page Layout Formulas Data Review Vl;ew Help Acrobat
Mot Workbook Views: — ) o
: Quarter Delingue - @ @ ]:El il Bap C)\ B_:Cli <|Fj % ﬂE‘@ g::::'; E}\u’lew Side by Side (% E
- R e evien Loyaut Views | 2 Grdines B Headings | 200 100% CS0men | o A pamee v i Windowe~ |
4 2014-03 99.8D° Workbook Views Show Zoom Window Macros
5 2014-04 99.55' Quarter = - £
6 | 2015-@1 99.54' [k
7| M5-a2 | 99.6604 1 - A B c D £ r G H I J K L M N o} P
8 | 2015-03 99.686% 2 201&-01
o | 2015-04 99.29% 2 2014-02 : 4 Year of Securitisation Year of Securitisation
10| 2016-01 99.17% £ 2014-03 | Quarters
11 2016-02 99.50% 5 2014-04 Quarters after after
12| 2016-23 99.28% © 2015-01 ) cecuritisation 2014 2015 2016 017 2018 2019 securitisati 2014 2015 2016 2017 2018 2019
13| 20146-04 99.31 7 2015-02 | I on
14| 2017-@1 99.10% & 2015-03 . 0 0
15| 2017-02 99.36% °© 2015-04 4
16| 2017-03 99.57% 10 2016-01 1 7 1 0.00% 0.00% 0.06% 0.00% 0.02% 0.00% 1 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
17| 2017-04 99.36% 11 2016-02 38 2 0.05% 0.00% 0.08% 0.00% 0.02% 0.02% 2 0.00% 0.00% 0.03% 0.01% 0.00% 0.00%
12| 2018-01 99.59% 12 2016-03 a3 3 0.06% 0.00% 0.11% 0.02% 0.03% 0.02% 3 0.00% 0.00% 0.31% 0.01% 0.00% 0.00%
19| 2018-02 99.56% 13 2016-04 o 10 [ 0.20% 0.03% 0.21% 0.06%  0.05% 4 0.00% 0.00% 0.37% 0.01% 0.00%
20| 201803  99.51% 14 :::;:‘2 8 1 5 0.25% 0.03% 0.24% 007% 5 0.00%  0.00% @ O&7%  0.02%
2 e AR W J 2 5 0.32%  0.07% 0.33%  0.13% 6 0.00%  0.00%  056%  0.03%
23| 2019-02 99.52% 17 2017-0k : 13 7 0.43% 0.13% 0.76%  0.16% 7 0.05% 0.00% 0.56% 0.05%
24| 2019-03 99.41% 18 2018-01 o 14 8 0.51% 0.15% 0.89% 0.19% ] 0.07% 0.00% 0.64% 0.05%
25| 2019-04 99.39% 19 2018-02 4 15 9 0.52% 0.17% 0.91% 0.21% 9 0.18% 0.00% 0.64% 0.05%
26 e 2018-03 16 10 055% 0.23%  0.95% 10 0.35% 0.00% 0.64%
27 S 87 1 0.62%  0.26%  1.08% n 035%  0.00% | 0.72%
?‘? 23 2019-02 : 18 12 0.66% 0.26% 1.18% 12 0.45% 0.04% 0.84%
24 2019-03 19 13 0.87% 0.32% 13 0.59% 0.04%
25 2019-04 : 20 14 1.26% 0.37% 14 0.79% 0.04%
28 o 21 15 1.25% 0.37% 15 0.79% 0.04%
ki 82 14 140%  0.37% 15 0.81% 0.04%
™ 23 17 1.43% 0.51% 17 0.81% 0.04%
24 18 1.72% 18 0.98%
25 17 1.83% 19 1.27%
26 20 1.84% | _I 20 1.27%
27 21 2.06% 21 1.27%
28
20
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AND NOW...
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...D0 YOUR OWN RESEARCH!
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THANK YOU//CONTACT

EUROPEAN DATAWAREHOUSE GMBH

Walther-von-Cronberg-Platz 2
60594 Frankfurt am Main

©® www.eurodw.eu
enquiries@eurodw.eu

. +49 (0) 69 50986 9017

This presentation (the “Presentation”) has been prepared by European DataWarehouse GmbH (the “Company”) and is being made available for information purposes
only. The Presentation is strictly confidential and any disclosure, use, copying and circulation of this Presentation is prohibited without the consent from the Company.
Information in this Presentation, including forecast financial information, should not be considered as advice or arecommendation to investors or potential investors in
relation to holding, purchasing or selling securities or other financial products or instruments and does not take into account your particular investment objectives,
financial situation or needs. No representation, warranty or undertaking, express or implied, is made as to the accuracy, completeness or appropriateness of the
information and opinions contained in this Presentation. Under no circumstances shall the Company have any liability for any loss or damage that may arise from the

use of this Presentation or the information or opinions contained herein. Certain of the information contained herein May include forward-looking statements relating
to the business, financial performance and results of the Company and/or the industry in which it operates. Forward-looking statements concern future circumstances and
results and other statements that are not historical facts, sometimes identified by the words “believes”, expects”, “predicts”, “intends”, “projects”, “plans”, “estimates”,
“aims”, “foresees”, “anticipates”, “targets”, “May ", “will”, “should” and similar expression. The forward-looking looking statements, contained in this Presentation, including
assumptions, opinions and views of the Company or cited from third party sources are solely opinions and forecasts which are uncertain and subject to risks.
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